Role of T3 in thermogenic and trophic responses of brown adipose tissue to cold.
Cold-induced growth of brown adipose tissue (BAT) was studied in thyroidectomized rats that received low doses of either thyroxine (T4) or 3,5,3'-triidothyronine (T3). The objective was to find out whether the cold-induced increase in activity of T4 5'-deiodinase, and thus increased endogenous T3 generation in BAT itself, was necessary for growth of BAT or whether T3 from the blood could serve as effectively as T3 produced endogenously. The acute thermogenic response of BAT to cold (15 h at 4 degrees C), as measured by the increase in mitochondrial GDP binding, was abolished by thyroidectomy, as seen previously, and restored by T3 as well as by T4 treatment. The long-term trophic response to cold (20-25 days at 4 degrees C), as indicated by increases in protein and DNA and in mitochondrial concentrations of GDP-binding sites and uncoupling protein, occurred whether T3 or T4 was administered to these thyroidectomized rats. We conclude that endogenous T3 production in BAT does not direct and is not essential for the long-term trophic response of this tissue to cold. We are not able to exclude, on the basis of the present results, that an optimal growth rate during the initial phase of the trophic response may require enhanced endogenous production of T3 in BAT. The cold-induced increase in T4 5'-deiodinase activity, presumably mediated by an action of norepinephrine, does not require the presence of either T3 or T4, as seen previously by others.